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This study’s purpose is to examine the effects of pre-task music tempo on arousal, 
affect, perceived exertion and anaerobic performance. Though the effects of in-task music 
exposure, tempo, and its influence on performance have been well documented, the effects of 
tempo following pre-task music exposure are somewhat unclear. Therefore, the aim of this 
work was to investigate the effects of slow-tempo (110 BPM) and fast-tempo (140 BPM) pre-
task music exposure on arousal, affect, perceived exertion and anaerobic power output. 
Forty young recruits (male = 23, female = 17) from the Royal Norwegian Airforce 
each participated in three trials whereby they were exposed to no music, slow-tempo, and 
fast-tempo music. Following music exposure, subjects were momentarily asked to report 
levels of felt arousal and affective state before being instructed to perform a 30- sec maximal 
rowing test on an ergometer. Upon completion of each rowing test, subjects were then asked 
to report their rating of perceived exertion. Repeated measures ANOVA analyses revealed 
that fast-tempo music may improve an athlete’s affective state, and both fast and slow-tempo 
music may increase felt arousal when compared to no music. Fast-tempo music led to a 
significantly higher mean power output than slow-tempo music. No significant differences 
were found for peak watt output or rating of perceived exertion when comparing all 
conditions.  
These findings suggest that exposure to pre-task music may offer positive 
psychological benefits prior to commencing physical activity or sport. Results also suggest 
that fast-tempo music may have an ergogenic effect on anaerobic performance. 
 








Denne studiens formål var å undersøke effekten av pre-task musikk tempo på 
aktivering, affekt, opplevd anstrengelse og anaerob kapasitet. Selv om effekten av in-task 
musikkeksponering, tempo og dens innflytelse på prestasjon er godt dokumentert, er effekten 
av tempo i pre-task musikkeksponering noe uklar. Derfor var målet med dette arbeidet å 
undersøke effekten av lavtempo (110 BPM) og høytempo (140 BPM) pre-task 
musikkeksponering på aktivering, affekt, opplevd anstrengelse og anaerob kraft.  
Førti unge rekrutter (menn = 23, kvinner = 17) fra Luftforsvaret deltok i tre tester der 
alle ble utsatt for stillhet, lavtempo musikk, og høytempo musikk. Etter musikkeksponering 
ble utvalget øyeblikkelig bedt om å rapportere nivåer av følt aktivering og affektiv tilstand 
før de ble bedt om å utføre en 30-sekunders maksimal ro-økt på et ergometer. Etter 
fullføringen av hver ro-økt ble utvalget deretter bedt om å rapportere om deres selvvurdering 
av opplevd anstrengelse. Repeated measures ANOVA-analyser avslørte at høytempo musikk 
førte til forbredret affektive tilstand, og både høy og lavtempo musikk førte til økt aktivering 
sammenlignet med ingen musikk. Høytempo musikk førte til betydelig høyere 
gjennomsnittlig krafteffekt enn lavtempo musikk. Ingen signifikante forskjeller ble funnet for 
peak watt effekt og opplevd anstrengelse når man sammenlignet de tre betingelsene.  
Disse funnene antyder at eksponering for pre-task-musikk kan gi positive 
psykologiske fordeler før en begynner på fysisk aktivitet eller idrett. Resultatene antyder også 
at høytempo musikk kan ha en ergonomisk effekt på anaerob ytelse.  
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The infusion of music within the world of sport is both widespread and diverse 
(Karageorghis, 2014). Countless examples whereby the two are combined in an attempt to 
inspire, motivate or unite athletes can be observed both at amateur and professional levels 
(Bateman & Bale, 2008). Teams may play pre-match music in the locker rooms to unify their 
players; sing their anthems to celebrate a win; or crowds may even begin beating drums or 
blowing horns to build excitement and tension (Bateman & Bale, 2008). A major running 
event has been founded on this very infusion, the Run to the Beat series of half-marathons. 
These half-marathons were developed based on the theory that playing strategically selected 
music along the route may enhance the performance of those running (Karageorghis, 2014).  
On an individual level, the utilization of music has seen a substantial increase in 
recent years due to the rapid development of personal listening devices (Terry et al., 2020). In 
many sports, athletes have been quoted to prefer listening to upbeat, high-tempo music in an 
attempt to incite both activation and motivation (Laukka & Quick, 2013). However, this may 
not suit all athletes. Eliakim and colleagues (Eliakim et al., 2007) noted that slow music, 
rather than fast, could be of greater benefit for those competing in events requiring 
concentration and focus such as golf or archery. This is supported by a study investigating the 
use of music within tennis (Bishop et al., 2007), revealing that calming music may be utilized 
for its sedative effects to regulate arousal and increase focus.  
There are three main modes of music delivery in sport: synchronous, asynchronous 
and pre-task (Karageorghis, 2016b). Synchronous music listening refers to the act of 
completing a task in time to the music, asynchronous music listening refers to exposure to 
music without conscious synchronization with a task, and pre-task music listening refers to 
exposure of music immediately prior to activity (Terry et al., 2020). The majority of 
published peer-reviewed articles investigating the music-exercise/sport relationship have so 
far focused on the effects of synchronous and asynchronous in-task music on affect, 
physiological states and sporting performance (Terry et al., 2020). Examples of well-
established findings were uncovered in a recent meta-analysis composed by Terry and 
colleagues (2020). In-task exposure has consistently been shown to influence ratings of 
perceived exertion (RPE) by distracting athletes from fatigue-related sensations; lead to 
improvements in aerobic efficiency as a result of increased mechanical efficiency through 
synchronization; and increase motivation by positively influencing affect and emotion while 




Although these examples have shown that individuals may benefit from music during 
their bout of exercise, most, if not all governing bodies within the sporting industry forbid the 
use of personal electronic devices during competition, highlighting the importance of 
research involving pre-task music. A very common strategy among athletes is listening to 
music in the minutes before actual competition in an attempt to improve performance (Aslett 
et al., 2017; Laukka & Quick, 2013). During the warm-up or preparation phase, an athlete has 
a window of opportunity where music can be utilized, though scientific evidence on its 
effects and potential performance benefits going into an event is still somewhat limited 
(Smirmaul, 2017; Terry et al., 2020). With countless musical, personal and situational factors 
to consider, along with a large variety of desired performance outcomes, there remains ample 
opportunity for further research within the field. 
 
1.1. Aims and structure of this thesis 
The intention of this thesis is to examine the relationship between pre-task music and 
sporting performance. This thesis consists of two parts. Part one first provides an insight into 
the theoretical evolution of music in sport, moving thereafter to discuss the findings and 
limitations within existing literature to explore the hypothesized ergogenic effects that pre-
task music exposure may have on arousal, affect, perceived exertion and anaerobic 
performance. In addition, a methodological discussion will be presented. Part two consists of 
an empirical study titled “Testing the effects of pre-task music tempo on arousal, affect, 
perceived exertion and anaerobic performance”. The article was prepared in accordance with 






Recent technological developments have driven music’s popularity within sport, 
though research regarding its effects on athletes appeared as early as the 1970’s. The 
synchronization of music with movement was of particular interest early on, with studies by 
Michel and Wanner (1975) and Anshel and Marisi (1978) both suggesting significant 
ergogenic effects. The onset of the 1990’s saw researchers begin to investigate the effects of 
asynchronous music, though results were varied. Two studies in particular suggested that 
listening to music could improve motor performance, increase aerobic endurance, and 
enhance exercise experience (Boutcher & Trenske, 1990; Copeland & Franks, 1991). 
Contrasting with these findings were studies done by Schwartz et al. (1990), and Patton 
(1991), where music was shown to have no psychophysical benefits. Karageorghis and 
Terry’s (1997) review highlights several methodological weaknesses in the majority of early 
experimental work, largely due to an atheoretical approach. However both the quantity and 
quality of research has increased substantially over time (Karageorghis, 2020). A steady flow 
of research throughout the past 20 years has assisted researchers in gradually developing and 
improving on existing conceptual frameworks, and to gain a better understanding of the 
factors associated within these (Terry et al., 2020). 
 
2.1. Music and Sport – A Theoretical Evolution  
Early Conceptual Frameworks 
The first attempt at composing a conceptual framework was in 1999 (Karageorghis et 
al., 1999). The original framework (see Figure 1) predicted that four factors would contribute 
to the motivational quality of music; rhythm response, musicality, cultural impact, and 
association (Karageorghis et al., 1999). Through further research, these four factors were 
shown to be hierarchical, with rhythm response being most important and association least 





Figure 1: Conceptual framework for the prediction of responses to motivational asynchronous music 
in exercise and sport (Karageorghis, Terry & Lane, 1999) 
 
Moving forward from this original framework, additional research provided support 
for the following proposed benefits associated with the use of music in sport and its ability to 
enhance performance. These proven benefits included (a) increased positive moods and 
decreased negative moods; (b) pre-event activation or relaxation; (c) dissociation from 
unpleasant feelings such as pain and fatigue; (d) reduced RPE during aerobic training; (e) 
extended work output through synchronization of music with movement; (f) enhanced 
acquisition of motor skills when rhythm or association is matched with movement patterns; 
and (g) increased likelihood of athletes achieving flow states (Terry & Karageorghis, 2006). 
From this, a new conceptual framework for the benefits of music in sport and exercise 
contexts was then developed by Terry and Karageorghis (2006) (see Figure 2).  
 
 






The 2006 model (Terry & Karageorghis, 2006) was also important for its introduction 
of supplementary antecedents relating to personal and situational factors that may influence 
the effect music may have on an athlete or exerciser. Personal factors may include gender, 
age, personality type, fitness level and attentional style (Terry & Karageorghis, 2006). Age in 
particular has been shown to exert the greatest amount of influence on musical preference 
during exercise, with research suggesting age should be considered when selecting the artist, 
musical style, and music’s date of release (Priest et al., 2004). Furthermore, it has been 
suggested that extraverts are likely to prefer stimulative music > 120 BPM, prominent 
rhythmical features, and exaggerated bass tones (McCown et al., 1997).  Situational factors 
typically involve the environment in which the music is being utilized, and the specifics of 
the task (Terry & Karageorghis, 2006). 
 
The Theoretical Model for Music in Sport 
Although the 2006 framework included an expanding list of empirically proven 
benefits, it was not before 2016 that researchers took a more expansive and integrative 
approach in developing a new theoretical model (Karageorghis, 2016b) (see Figure 3). This 
new perspective offered a visual framework whereby the antecedents, moderators, and 
consequences of music in sport could portray an athlete’s response to music in a more 
dynamic way. Here, the intrinsic and extrinsic qualities of music are the antecedents while 
personal and situational factors moderate the relationship between the music and the 
individual’s response to it (Karageorghis, 2016b). A new expanded list of consequences was 
also put into place, and categorized as either psychological, psychophysical, behavioral or 






Figure 3: Theoretical model including antecedents, moderators and consequences of music 
use in sport (Karageorghis, 2016b). 
 
2.2. Affect and Performance - The Circumplex Model of Affect 
The Circumplex Model of Affect created by James Russell (1980) suggests that 
affective dimensions such as displeasure, excitement and depression, once believed to vary 
independently of one another, were in fact interrelated in a highly systematic manner. This 
model was developed by scaling 28 emotion-denoting adjectives using four different scaling 
methods; whereby 3 of these techniques yielded a very consistent picture to help create a 
simple circumplex model (Russell, 1980) (see Figure 4.) It consists of two bipolar 
dimensions; one relating to arousal and the other relating to affect (Russell, 1980). Around 
the circumplex, several affect states are mapped out, each representing a combination of the 
two dimensions to varying degrees (Russell, 1980). Understanding this model is imperative 
in a sporting context, as it clearly indicates that both activation and deactivation can be 
experienced in both a pleasant and unpleasant way (Ekkekakis, 2013).  For the purpose of 
researching one’s level of arousal, self-reporting scales for both axis should be utilized in 





Figure 4: The circumplex model of affect (Russell, 1980). 
 
2.3. Music and Tempo 
Musical factors were included and defined as antecedents within the latest theoretical 
model (see Figure 3), as they precede any other reaction when an athlete is exposed 
(Karageorghis, 2016b). The intrinsic factors of music refer to the composition of the music 
such as tempo, rhythm, and lyrical content, whereas the extrinsic factors refer to the listener’s 
own interpretation and associations they may have with it (Karageorghis, 2016b).  
In a sport and exercise context, research suggests that intrinsic factors have a larger 
influence on provoking potential benefits than extrinsic; with tempo proven to be particularly 
effective (Crust, 2008; Crust & Clough, 2006). Music tempo can be defined as the speed of 
music, measured in beats per minute (BPM) (Terry et al., 2020). Personal and situational 
factors aside, the ideal tempo to be utilized depends greatly on an athlete’s desired outcome. 
It is widely accepted that slower music will generally give a calming, sedative effect, while 
faster music will be stimulative (Terry et al., 2020). Terry and colleagues (2020) regarded 
120 BPM as a defining point in which music should be deemed slow to medium (< 120 
BPM), or fast (> 120 BPM). Several studies have proven 120 BPM to be somewhat of a 
neutral frequency for humans. Slaght and colleagues (2017) revealed that while walking at a 
natural pace, humans share an approximate natural cadence of 120 steps per minute, which 
interestingly coincides with MacDougall and Moore’s findings (2005) that uncovered a 




Furthermore, researchers have discovered that an increase in intensity such as cadence and 
heart rate coincide with an increase in preferred music tempo, suggesting a strong correlation 
between music tempo preference and activity intensity (Schneider et al., 2010). However, 
another study reported a distinct music tempo preference upper limit of 140 BPM, regardless 
of task intensity (Karageorghis & Jones, 2014).  
 
2.4. Pre-Task Music Exposure and its Effect on Performance 
For music to be deemed ergogenic for sporting performance, it needs to either 
increase work capacity or delay fatigue (Karageorghis, 2016a). One should typically see 
improvements in endurance, power, strength, or productivity (Karageorghis, 2016a). As 
previously noted, there are three main ways music can be utilized in sport: synchronous, 
asynchronous, and pre-task. In-task synchronous music has been well-proven to give 
ergogenic effects (Terry et al., 2020). For elite athletes in particular, an experiment utilizing 
synchronous music during VO2-max testing on elite triathletes uncovered several 
physiological and psychological benefits such as positive mood and increased time-to-
exhaustion (Terry et al., 2012). The use of in-task asynchronous music has also been proven 
to give ergogenic effects, particularly when self-chosen (Hutchinson et al., 2018; Terry et al., 
2020). Hutchinson and colleagues (2018) reported higher VO2-max values, corresponding 
with improvements in affect for subjects exposed to self-selected music. 
Due to large methodological variations and limited previous research, the ergogenic 
effects of pre-task music on overall sporting performance are still quite unclear (Smirmaul, 
2017; Terry et al., 2020). However, when broken down into readily quantifiable indicators 
such as self-reported arousal, anaerobic power, or RPE, researchers are starting to gain a 
better understanding of the effect pre-task music may have on athletes. 
 
Psychophysiological Effects – Increased Arousal 
As previously mentioned, research suggests that listening to music at a tempo higher 
than 120 BPM may illicit a stimulative effect, commonly referred to as arousal (Terry et al., 
2020). Arousal is a combination of physiological and psychological activation in a person, 
and may refer to the level of motivation, alertness and excitement at a particular moment 
(Weinberg & Gould, 2014). The intensity of one’s arousal falls along a continuum, ranging 
from extremely low while in deep sleep, to extremely excited and completely aroused (Gould 




and stress (Janelle, 2002), arousal alone is not directly related to one’s emotional state as it 
may be induced during both positive and negative experiences (Ekkekakis, 2013; Gould et 
al., 2002) (see Figure 4). An experiment performed by Bishop and colleagues (Bishop et al., 
2014) investigated the neurophysiological impact that music had on athletes, and found that 
fast and loud music stimulated two parts of the brain in particular; the primary auditory 
complex and cerebellum. These regions of the brain share the responsibility of processing 
emotion and governing motor control, thus may explain why athletes perceive music as an 
effective method in either increasing arousal by stimulation, or down-regulating arousal to 
achieve a sedative effect (Bishop et al., 2014).  
Athletes from various sports associate high levels of arousal as a key performance 
requirement, and therefore supplement music into their pre-event routines in attempt to 
achieve this. Laukka and Quick’s (2013) investigation of the emotional and motivational uses 
of music among 252 elite Swedish track and field athletes revealed that the overwhelming 
majority intended to increase pre-event activation and positive affect. These findings reflect 
those revealed in a more recent study performed on university-grade rugby players (Aslett et 
al., 2017), though due to the physically aggressive nature of the sport, affect regulation was 
also deemed to be a key objective.  
Surprisingly, only one study to the authors knowledge investigating the effects of pre-
task music included self-reported arousal as a measurement (Loizou & Karageorghis, 2015), 
though they found no significant difference between their music condition and control. It 
must be noted however that Loizou and Karageorghis (2015) neglected to describe the 
characteristics of the music they used, whilst also noting that the tempo of their musical 
selection may have been a possible study limitation. 
 
Psychological Effects – Positive Affective State 
As previously mentioned, acquiring a positive affective state before entering a 
sporting task is considered a key performance requirement by many athletes (Aslett et al., 
2017; Laukka & Quick, 2013). A positive affective state could also be described as 
‘improved mood’ or ‘pleasure’ (McCarthy, 2011). A meta-analysis investigating the 
relationship between mood states and athletic performance (Beedie et al., 2000) revealed that 
pre-task mood responses may significantly influence sporting performance outcomes, 
particularly in sports or sporting tasks of a shorter duration. Tasks of longer durations give 
potential time for mood fluctuation to occur whilst performing, thus may be less effected 




The use of music to acquire a positive affective state in sport has not been 
investigated by researchers as extensively as arousal, though most studies suggest positive 
effects. Bigliassi et al. (2019) examined the brain mechanisms that underlie the psychological 
effects of music during physical activity with portable Electroencephalogram (EEG) 
technology. They revealed that music rearranged beta frequencies in the brain to elicit a more 
positive emotional state, therefore suggesting that music induced more positive affect 
responses and enhanced perceived enjoyment when compared to a control (Bigliassi et al., 
2019).  Furthermore, researchers have quantified an elevation in positive affect coupled with 
a greater work output (Bigliassi et al., 2016), suggesting an ergogenic effect. Although these 
studies did not investigate pre-task exposure in particular, they highlight the physiological 
mechanism that may explain music’s influence on inducing a positive affective state and 
suggest possible positive effects on performance. 
In regards to pre-task music and its influence on positive affect, an investigation on 
the use of music for psychological preparation among Premier League academy soccer 
players (Karageorghis et al., 2018) indicates that pre-task music is able to elicit variety of 
positive psychological responses such as improved mood among players, with the players 
themselves indicating that it could be employed as a useful performance enhancing tool. 
These results concur with those found in a study investigating young tennis players’ use of 
music to manipulate their emotional state (Bishop et al., 2007). Only a limited number of 
experiments examining pre-task music exposure in short anaerobic bouts have included mood 
or affective state in their methodology, though they so far suggest that music enhances pre-
task psychological states and affect (Eliakim et al., 2007; Loizou & Karageorghis, 2015). 
 
Psychophysical Effects – Rating of Perceived Exertion 
 Rating of perceived exertion (RPE) is a quantitative, self-reported measure of 
perceived exertion during physical activity (Rejeski, 1985). The RPE involves the collective 
integration of afferent feedback from cardiorespiratory, metabolic and thermal stimuli to 
enable an individual to evaluate how difficult or easy a task feels at any point of time (Eston, 
2012). Due to the robust relationship between RPE, heart rate and measures of exercise 
intensity, it is a recognized marker of intensity during exercise (Eston, 2012). In terms of 
practical application, it can be used in a variety of ways such as predicting exercise capacity, 
establishing pacing strategies, or assessing changes in training status (Eston, 2012).  
 Researchers have long theorized that music may reduce levels of RPE, thus give 




suggested in his study that sensory stimuli such as music may inhibit the physiological 
feedback signals associated with physical exertion. This was explored further experimentally 
by Bigliassi and colleagues (2016), where they discovered music was effective in reducing 
theta waves (4-7 Hz) in the frontal, central, parietal and occipital regions of the brain; a 
process that has been directly associated with the suppression of fatigue related symptoms 
(Craig et al., 2012).  
 Experimental work investigating the effects of in-task music on physical activity at 
prescribed intensities have observed reductions in RPE when compared with a no music 
control (Hutchinson & Karageorghis, 2013; Lim et al., 2014). However, research suggests 
that during very high intensity exercise, the effect of music may be somewhat negated by 
powerful interoceptive signals of physical discomfort associated with the activity (Stork et 
al., 2015).  
While reviewing studies that have examined the effects of pre-task music on RPE, it 
was found that most had utilized a 30 second anaerobic Wingate test. Of the four studies 
found that examined RPE, three saw no change in RPE (Chtourou et al., 2012; Fox et al., 
2019; Jarraya et al., 2012), while one found that music actually increased RPE in subjects 
(Chtourou et al., 2017). However, in two of the studies where no change in RPE was evident 
following exposure to pre-task music, researchers observed an increase in either peak and/or 
mean power output (Chtourou et al., 2012; Jarraya et al., 2012). This suggests that the RPE in 
subjects may have decreased relative to a given intensity, however neither of these studies 
revealed further analysis to confirm such findings.   
 
Behavioural Effects – Increased Work Output 
 The anaerobic system involves short-term high-energy production where the 
predominant fuels are produced without the necessity of oxygen (Katch et al., 2011). For all 
maximal efforts up to 2- minutes in duration, it is the anaerobic system that contributes most 
of the required energy (Katch et al., 2011). Sports involving repeated fast or powerful 
movements such as basketball, football or rugby are all dependent on short repeated bursts of 
anaerobic power (Katch et al., 2011). Furthermore, longer-duration sports such as cycling or 
rowing may also include short, maximal efforts that require a highly trained anaerobic system 
for optimal performance (Katch et al., 2011). Testing of the anaerobic system and its capacity 
usually involves a maximal running or cycling exercise, such as the 30- sec Wingate cycling 
test (Katch et al., 2011). The 30- sec duration for maximal efforts ensures that the major fuel 




ergometer as anaerobic in nature (Katch et al., 2011). But performing such tests, researchers 
or coaches are then able to obtain repeatable measures of what can be defined as anaerobic 
power; most commonly peak power output and mean power output (Katch et al., 2011).  
Until now, studies investigating the effects of pre-task music offer findings that may 
suggest acute ergogenic effects on short, anaerobic bouts. The Wingate Test has been the 
protocol of choice in most experiments (Chtourou et al., 2017; Chtourou et al., 2012; Eliakim 
et al., 2007; Fox et al., 2019; Jarraya et al., 2012; Loizou & Karageorghis, 2015; Yamamoto 
et al., 2003), with all but one observing significant results in either peak power, mean power 
or both following exposure to fast tempo music. These results appear to be consistent 
regardless of the fitness levels of subjects, ranging from physically active students to elite 
athletes. In the study observing no significant improvement in performance (Loizou & 
Karageorghis, 2015), a 3-min warm-up was undertaken between music exposure and task 
initiation, suggesting any effect arising from pre-task music exposure is somewhat acute.  
 Research on pre-task music exposure before sport-specific tasks appears to be very 
limited, with only four studies to the authors knowledge existing. Interestingly, two of these 
(Dorney et al., 1992; Ferguson et al., 1994) involve sport skills requiring concentration and 
precision, rather than muscular power or endurance. One study comparing the effects of 
slow-tempo classical music, fast tempo pop music and no music on dart throwing observed 
no significant difference in performance between trials (Dorney et al., 1992). On the contrary, 
an experiment involving karate practitioners performing karate drills (Ferguson et al., 1994) 
observed improved performance following pre-task music rather than white-noise exposure. 
Neither of these studies, however, provided information regarding music selection. The 
remaining two sport-specific investigations involved a 5-km cycling time-trial (Bigliassi et 
al., 2012) and 200-m freestyle swimming time-trial (Smirmaul et al., 2014) protocol. Those 
performing the 5-km cycling time-trial observed no significant ergonomic effect following 
pre-task music exposure (Bigliassi et al., 2012), while those swimming the 200-m freestyle 
saw significantly reduced times (Smirmaul et al., 2014). This again supports the notion that 
any ergogenic effects that may occur from pre-task music exposure appear to be too acute to 
have any substantial effect longer-duration events. 
 
Current Limitations in Research  
Numerous methodical variations and limitations arise when reviewing current 
investigations concerning pre-task music and performance. While most experiments followed 




arousal, the type of music varied considerably from classical ballads (Yamamoto et al., 2003) 
to completely self-selected music (Fox et al., 2019). There appears to be an absence of a 
guiding rationale for the music selection process. The motivational qualities of the music are 
have been shown to be closely linked to music’s effect on arousal, mood and perception of 
exertion (Karageorghis & Priest, 2012), yet many investigations have seemingly overlooked 
their importance while focusing solely on singular elements such as tempo. Sample sizes in 
most previous experiments have also been relatively low, ranging from 6 subjects 
(Yamamoto et al., 2003) to 15 (Loizou & Karageorghis, 2015). While all of the 
aforementioned studies on anaerobic performance focused on measuring peak and mean 
power output as performance indicators, only one (Loizou & Karageorghis, 2015) considered 
affect as a performance indicator. Therefore, there appears to be a distinct lack of research on 









 Addressing the effects of music in the domain of sport and exercise typically involves 
a combination of elements derived from numerous scientific disciplines (Karageorghis, 
2016a). Music may affect us on a number of levels, requiring researchers to employ research 
methods typically used within psychology, sports physiology and biomechanics 
(Karageorghis, 2016a). As previously mentioned, the majority of early research investigating 
the effects of music on sporting performance was typically based on physiological 
experimentation, and rather atheoretical in nature (Karageorghis, 2020). It was not until 
Karageorghis’ and Terry’s review (1997) that researchers saw the need to develop a 
theoretical framework including numerous psychological elements, emphasizing the hybrid 
approach in which future research should be tackled. When researching the effects music 
may have on athletic performance, one should focus attention on the most relevant 
characteristics that may indicate an increase or decrease in performance (O'Donoghue, 2010).  
Referred to as performance indicators, these should possess the properties of having a 
measurement procedure, a known scale of measurement and a valid means of interpretation 
(O'Donoghue, 2010).  The intention of this thesis is to investigate the effect of music 
conditions on a variety of dependent performance indicators in controlled conditions; typical 
of an experimental approach (O'Donoghue, 2010).  Considering this, along with the nature of 
the performance indicators to be measured, a quantitative experimental approach was applied. 
 Regardless of the research design, sampling techniques and choice of methods one 
may choose to adopt, considering the ethical issues associated with the research is of upmost 
importance (Gratton & Jones, 2004). Certain research designs such as an experimental design 
often raise important ethical questions that should be addressed before the commencement of 
any data collection (Gratton & Jones, 2004). This study was approved by the Norwegian 
Centre for Research Data and Ethics Committee for the Faculty of Health and Sports Science 
at the University of Agder, Norway. All participants in our experiment were informed of the 
nature of our study and how the collected data was to be used. Participants were also 
informed that participation was completely voluntary and that they had the right to withdraw 
at any time. A signed informed consent form was then collected from each of those 





3.1. Study Design 
We chose a repeated-measures, within-subjects experimental design. Experimental 
designs are used to demonstrate causality, whereby the independent variable causes effect 
upon the dependent variable (Gratton & Jones, 2004). To achieve this, three conditions must 
be met; covariation, time order, and non-spuriousness (Gratton & Jones, 2004). Covariation 
simply stipulates that as the independent variable changes, so too does the dependent 
(Gratton & Jones, 2004). Time order specifies the importance of ensuring the independent 
variable, or cause, happens before any effect arises upon the dependent variable (Gratton & 
Jones, 2004). Non-spuriousness refers to the accountability of any additional variables that 
may come into play when observing an effect, such as learning or order effects  (Gratton & 
Jones, 2004).   
A repeated measures design is characterized by all participants taking part in each 
condition of the independent variable, meaning that each condition of the experiment 
includes the same group of participants (Tvisk, 2004). This design ensures that individual 
participant variables are reduced, as the same participants are used for all conditions (Tvisk, 
2004). However, randomization of the conditions is crucial to minimize order effects (Tvisk, 
2004). Another benefit to the repeated measures design is the lower requirement for total 
number of participants to achieve a relatively high statistical power, as all participants are 
taking part in all conditions (Tvisk, 2004).  
 
3.2. Sampling Method 
Sampling may be described as gathering data using a representative sample of the 
population of interest (O'Donoghue, 2010). The first step must be defining a population 
possessing the characteristics required for our research (Gratton & Jones, 2004). As this 
thesis set out to determine the effects of music on anaerobic performance, a group of young 
recruits from the Norwegian Air Force were used as our sample due to their relatively 
homogeneous age, physical characteristics, lifestyle, and high fitness levels. This produced a 
sample-size of 40 subjects, comprising of a relatively even 23 males and 17 females. 
 
3.3. Testing Protocol 
During a classic 2000-meter rowing competition, aerobic energy systems contribute to 
as much as 75-80% of total energy throughout the race (Secher et al., 2009). However, for 




energy systems that are utilized (Secher et al., 2009). This is due to the high amount of power 
required to overcome the initial inertia of the boat, thereafter working to eventually acquire 
race pace (Secher et al., 2009). The sprint itself lasts for approximately 40 seconds, at a 
cadence usually in the range of 40-50 strokes.min-1 (Secher et al., 2009). 
Taking into account the anaerobic requirements mentioned above, we designed a 
protocol similar to that of the Wingate cycling test. As previously mentioned, the Wingate 
test has been the protocol of choice for previous researchers that have examined the effects of 
music on anaerobic performance (Chtourou et al., 2017; Chtourou et al., 2012; Eliakim et al., 
2007; Fox et al., 2019; Jarraya et al., 2012; Loizou & Karageorghis, 2015; Yamamoto et al., 
2003). The Wingate test entails warming up for at least 5 minutes to prevent injury, followed 
by 3-5 minutes rest (Winter et al., 2007). After a 5 second countdown, the subject starts 
cycling on an ergometer at maximal speed for 30 seconds, allowing peak anaerobic power 
and anaerobic capacity to be reported (Winter et al., 2007). By replacing a cycling ergometer 
with a rowing ergometer, we were able to retrieve anaerobic power data with specificity 
towards rowing, while somewhat maintaining a level of comparability to previous literature 
examining the effects of music utilizing the Wingate test.  
 The participants met up at a purposely fitted room on-base at the Royal Norwegian 
Airforce Training Centre. They were gathered in a neighboring room where information 
regarding the testing protocol was presented. Informed consent was obtained from all 
participants. Inclusion criteria for participation were that participants were free from illness 
or injury, considered themselves to be in good physical condition, and had no prior 
experience in competitive rowing. All participants were informed that participation was 
voluntary, anonymous, and that they could withdraw from the study at any time. Participants 
completed a questionnaire containing demographic information, training frequency and 
questions related to their commitment to the experiment. They were also informed about the 
scales that would be presented both after music exposure and after the rowing effort, to 
ensure accurate information was given during the protocol. They were then informed that the 
protocol involved three maximal efforts on a rowing ergometer, with 30-minutes recovery 
time between bouts. They were not informed on how long the effort would last, though 
instructors emphasized the importance of maximal effort throughout the entire bout.  
 Trials were performed with three participants at a time on separate, partitioned 
rowers. Ergometer monitors were covered to ensure minimal distraction and blindness to 
elapsed time. Before each trial, the participants completed a 5–10-minute warm-up. 




instruction. After 4 minutes exposure to either fast, slow or no music, the participants were 
then immediately instructed to rate their level of perceived arousal on the Felt Arousal Scale 
(Karageorghis, 2016a) and current mood on the Feeling Scale (Hardy & Rejeski, 1989). 
Upon completion, a 3- sec countdown occurred before participants were instructed to perform 
at maximum. After 30- sec, participants were ordered to stop rowing. They were then 
immediately asked to rate their level of perceived exertion on the Borg Scale of Perceived 
Exertion (Borg, 1982). This procedure was performed on three rotating groups of participants 
at a time, allowing each group a minimum recovery time of 30 minutes before their next trial. 
 
Music 
The music used was based on a single electronic track with a techno-orientation, 
composed specifically for the project by Martin Brudevoll, under the supervision of PhD 
research fellow Andreas Waaler Røshol from the Department of Popular Music at the 
University of Agder. The artists were advised of the approximate age/sub-culture of the trial 
participants, along with its intended use. The final composition was chosen for its suitability 
to be rendered to both 110 and 140 BPM without compromising the quality of listening 
experience; both sides of the 120 BPM defining point as suggested in previous literature 
(Terry et al., 2020). By rendering the track, rather than stretching the sound, the composer 
was able to maintain the same musical elements and sonic quality in both tracks when played 
at substantially different tempos. The techno-orientation of the track is partly characterized 
for its clear bass drum on the quarters, giving a clear indication of BPM.  
The structural qualities of music can act together to facilitate particular responses 
from the listener (Bishop et al., 2014). Various studies have shown significant interactive 
effects of mode, texture and tempo on a listener’s experiences emotions, with major keys, 
non-harmonized melodies and faster tempo being associated with happier responses 
(Coutinho & Cangelosi, 2011). While the utilization of music that is familiar and preferred by 
the listener may, to a larger degree, reflect real-world conditions, it has been revealed that 
novel (previously unheard/unassociated) musical stimuli heard without a conscious goal can 
also provoke strong positive emotions and neural (limbic) activations (Brown et al., 2004). 
This would suggest that the utilization of common soundtrack for all participants may still 
provoke the psychophysiological responses we are seeking, providing the optimal intensity 
and tempo is considered in the selection process. Furthermore, Terry and Karageorghis 
(2011) suggest that taking extra-musical association into consideration by selecting music 




study by Moss et al. (2018) investigating the influence of music genre on various 
physiological and mood responses in resistance training showed little difference in 
physiological responses,  though their results indicate that electronic dance music, rather than 
metal, may positively affect a participant’s feeling of ‘vigor’. This also reflected the pre-
assessed motivational preferences of the participant group (Moss et al., 2018).  The proposed 
participant group in our study will comprise of a similar age group and sociocultural 
background, so it is reasonable to suggest that electronic dance music would be a suitable 
choice of genre for our music selection. Participants in all conditions used Bose Noise 
Cancelling Headphones 700 at equal moderate volumes. 
 
3.4. Instruments 
Physiological Performance Measures 
Testing was performed using three Concept II model D rowing ergometers, with all 
stroke and power data processed via PM5 monitors utilizing the ErgData application 
(Concept II, Morrisville, VT, USA). By utilizing rowing ergometers and gathering stroke 
data via the ErgData application (Concept II, Morrisville, VT, USA), we were able to extract 
Peak Watt and Mean Watt power. Drag factor was set at 125 for all tests to produce stable, 
consistent results (Metikos et al., 2015)  
 
Felt Arousal Scale 
The Felt Arousal Scale was developed by two European researchers, Sven Svebak and 
Stephen Murgatroyd (Svebak & Murgatroyd, 1985). It is the vertical axis of Russel’s (1980) 
circumplex model (see Figure 4). It quantifiably measures a person’s self-perceived level of 
arousal or activation at any point in time, on a scale from 1 to 6 (1 low arousal, 6 high 
arousal) (Svebak & Murgatroyd, 1985). 
 
Feeling Scale 
The Feeling Scale may be used to reveal the degree of pleasure or displeasure an 
athlete may experience as a result of a stimulus such as music, either prior to or while 
performing a task (Hardy & Rejeski, 1989). It is a number scale from -5 to +5 (-5 very bad, 0 







Rating of Perceived Exertion (RPE) 
The RPE scale was developed to quantify a person’s perceived physical exertion by 
taking their subjective experiences and placing them on a quantifiable number scale between 
6 and 20 (6 being the lowest with no exertion and 20 being maximal exertion) (Borg, 1982). 
A person’s response to exercise is impacted by both external psychological and internal 
physiological cues (Rejeski, 1985). Rejeski (1985) also states that within the first 30 seconds 
of exertion, a person’s response is dominated by local cues coming from three difference 
pathways; afferent stimulation from muscular receptors, innervation from the central motor 
cortex, and peripheral muscular stimulation. It has also been suggested that external stimuli 
such as music may also influence levels of exertion within this timeframe, though most 
research thus far suggests that music may lead to greater effects throughout lower intensity 
workouts of a longer duration by way of distraction, rather than short bouts of high intensity 
exercise (Terry et al., 2020). 
In experiments investigating the effects of music on sporting performance, the RPE 
scale has often been used concurrently with the previously mentioned Feeling Scale 
(Karageorghis, 2016a). While the RPE Scale measures what people may feel during physical 
activity, the Feeling Scale may be used to quantifiably measure how a person feels in terms 
of affect (Hardy & Rejeski, 1989). 
 
Validity and Reliability 
An important consideration in regards to study design is the validity and reliability of 
the methods being utilized to gather data (Gratton & Jones, 2004). These are two key 
concepts by which the quality of research is assessed (Gratton & Jones, 2004). The concept 
of validity refers to the issue of whether one is utilizing the correct or valid measurements 
while gathering data, therefore drawing valid conclusions (Gratton & Jones, 2004). 
Reliability generally refers to the consistency or repeatability of the results obtained (Gratton 
& Jones, 2004). 
The 30 second, all out Wingate cycling test has long been proven to be an effective 
method for measuring anaerobic capacity (Hopkins et al., 2001). Our protocol was very 
similar in that it also involves a 30- sec maximal bout, though utilizing a rowing ergometer 
whereby power was measure at every stroke. By comparing the parameters of anaerobic 
capacity between the two types of ergometers, one study (Klasnja et al., 2010) found a 




modified test on the rowing ergometer. A statistically significant positive correlation was 
found for the parameters of peak power (r=0.63, p<0.05) and mean power (r=0.65, p<0.05), 
with peak power being achieved at the same time interval on both ergometers (Klasnja et al., 
2010).  
Recovery time between bouts was set at a minimum of 30- min. According to Katch 
et al. (2011), one could assume on a physiological level that 30- min should be a sufficient 
amount of time to recover from a 60- sec maximal bout. Haugen et al. (2018) performed a 
reliability test and concluded that 45-minutes recovery time following 60- sec maximal bouts 
was sufficient. Due to our 30-sec maximal trials being half this duration, we deemed 30- min 
to be sufficient. 
The reliability of power in tests of physical performance affects the precision of 
assessment of athletes, patients, clients and study participants (Hopkins et al., 2001). A 
methodological study that set out to examine the reliability and validity of peak output testing 
on rowing ergometers (Metikos et al., 2015) found that the Concept II rowing ergometer may 
serve as a reliable and valid tool for assessing whole body peak power output in both rowing 
athletes and untrained individuals. The Concept II ergometers were also used in the 
abovementioned study that positively correlated the traditional Wingate cycling test protocol 
with a modified rowing version (Klasnja et al., 2010). Hopkins et al. (2001) also concluded in 
their meta-analysis that Concept 2 rowing ergometers produced high reliability when 
performing power tests. Although the PM5 performance monitors on the Concept II 
ergometers provide feedback in terms of distance rowed, speed, pace, calories, and power for 
each workout, we still needed to connect the ergometers live to the ErgData application to 
extract stroke-by-stroke data in order to record accurate peak and mean watt readings.  
Hardy and Rejeski (1989) established the validity of the Feeling Scale through a 
series of small scale studies. With results obtained by way of a discriminant function 
analysis, researchers concluded that the good/bad dimension of the Feeling Scale was 
representative of a core affective expression (Hardy & Rejeski, 1989). Svebak and 
Murgatroyd (1985) established the validity of the Felt Arousal Scale through 
experimentation, uncovering a consistent correlation between a series of physiological 
responses associated with increased arousal, and the subject’s felt arousal. 
A cohort study involving 2560 subjects performing incremental exercise tests on 
treadmills and cycle ergometers found that Borg’s rating of perceived exertion scale was 
strongly correlated with heart rate and blood lactate (Scherr et al., 2013). Furthermore, the 




(Pincivero et al., 2010; Scherr et al., 2013), level of fitness (Faulkner et al., 2007; Scherr et 
al., 2013) and exercise modality (Scherr et al., 2013). 
 
Statistical Analyses 
The statistical analyses were performed using IBM SPSS v. 25 (SPSS Inc., Chicago, 
IL, USA), and Jamovi v. 1.6 (jamovi.org). All data was considered normally distributed 
following a visual investigation of mean-median difference, histogram, skewness and 
kurtosis, and Q-Q-plots. The significance level was set at p < 0.05. Repeated measures 
ANOVAs were used for analyzing power output results, as well as the self-reported results 
for feeling, arousal and perceived exertion. If there was a significant main effect, then T-tests 
with Bonferroni adjustment were used for post-hoc analyses. Partial eta-squared (ηp2) was 




4.0 Methodological Discussion 
Although our aim for this thesis was to demonstrate causality through controlled 
experimentation, there are limitations that arise. The main disadvantages of laboratory-based 
experiments are possible behavioral changes of the participants who are aware of the 
experiment, and low external validity (Gratton & Jones, 2004). However, by choosing a 
controlled setting, we were able to strengthen internal validity by increasing control of 
potentially confounding variables (Gratton & Jones, 2004).  
A second limitation of our chosen experimental method concerns the within-subject 
type design. The act of having participants take part in one condition can potentially impact 
the performance or behavior on all other conditions: a problem known as the carry-over 
effect (Price et al., 2014). Subsequent tests can also be affected by practice effects as the 
subject repeats the protocol several times (Price et al., 2014). Hopkins et al. (2001) concluded 
in their article outlining the reliability of power in performance tests that there is clear 
evidence of practice effects between the first two trials of a testing protocol, especially in 
relation to athletic performance rather than population studies or patient assessment. Hopkins 
et al. (2001) reported that among 30 tests with changes in mean performance between pairs of 
3 or more trials, performance increased between the first 2 trials by 1.2%, while subsequent 
trials only increased by 0.2%. Although their study (Hopkins et al., 2001) included various 
other types of power testing such as incremental and critical power tests, it suggests that 
practice effects should be taken into consideration when reviewing the results of such testing. 
They also concluded that at least one practice trial should precede formal testing (Hopkins et 
al., 2001). However, this was impractical due to the nature of our protocol, so by 
implementing randomization across all trials, we aimed to minimize practice effects on 
results. Fatigue is also a potential consequence whilst taking part in multiple treatments or 
tests, leading to exhaustion or boredom that may influence results (Price et al., 2014). An 
important factor to consider when conducting multiple trials of power testing within a short 
time-frame is recovery time, so that subjects can perform at a maximal level for each 
subsequent trial (Hopkins et al., 2001). Most comparative studies that disclosed their 
recovery times between trials opted for far longer durations than us; from between 48- hours 
(Jarraya et al., 2012) to 7- days (Eliakim et al., 2007; Fox et al., 2019). According to Katch et 
al. (2011), one could assume on a physiological level that 30- min should be a sufficient 
amount of time to recover from a 60- sec maximal bout. Haugen et al. (2018) performed a 




was sufficient. Due to our 30-sec maximal trials being half this duration, we deemed 30- min 
to be sufficient. 
Our choice of music was carefully considered. Although music tempo was our 
independent variable for the experiment, there were other various confounding factors to 
consider. The moderating factors such as personal and situational factors seen in Figure 3 
were of particular importance, as they may greatly influence the subject’s response to being 
exposed to the music (Karageorghis, 2016b), thus affect our final results. As previously 
mentioned above, we chose to have an electronic music track composed specifically for the 
project. This type of music, when compared other types such as ‘rock’, is suggested to incite 
higher amounts of ‘vigor’ or arousal amongst participants, and was most appropriate when 
considering their age group and sociocultural background (Moss et al., 2018). However, one 
may question the external validity of pre-selecting music to incite arousal as sporting 
participants would typically choose their own playlist (Laukka & Quick, 2013). Moderating 
factors such as familiarity, personal associations or musical preferences may vary 
considerably between participants, and as such may have influenced our trial results to some 
degree. Literature somewhat supports this notion, as self-selected music has been seen to 
have a greater effect on increasing arousal levels than pre-selected music (Hutchinson et al., 
2018; Karageorghis, 2020). Although self-selected music may have been a superior choice 
for our study, there are numerous reasons we opted for a custom-made track. Firstly, our 
independent factor was music tempo; a musical element we were able to control with 100% 
precision across all trials. Secondly, allowing our large subject group to self-select their 
music would have been largely impractical and difficult to control the independent variable. 
Thirdly, all participants were to be blind to the independent variable before testing, making 
self-selection difficult without revealing excessive information. 
Physiological abilities such as anaerobic power can be measured by various tests 
(Hopkins et al., 2001). We chose a 30- sec bout using the rowing ergometer to measure 
anaerobic power for a variety of reasons. Firstly, no published articles to the author’s 
knowledge have utilized a rowing protocol to investigate the effects of pre-task music on 
anaerobic power. Secondly, both Hopkins et al. (2001) and Metikos et al. (2015) had deemed 
the Concept 2 rowing ergometers as a valid tool in acquiring peak and mean power readings 
to assess anaerobic power output, and Klasnja et al. (2010) had observed a significant 
correlation between the conventional Wingate cycling test and a modified version on the 
Concept 2 rowing ergometer. This increases our ability to compare data with existing 




suggested that anaerobic power testing on a rowing ergometer may better portray whole-body 
anaerobic power in both sports and recreational settings, due to the bilateral movements of 
the upper and lower extremities and larger recruitment of muscles (Metikos et al., 2015; 
Secher et al., 2009). However, one should take into account the extra complexity that is 
involved with rowing when involving participants who may be unfamiliar with correct 
technique (Metikos et al., 2015). Although basic rowing technique may appear to be 
uncomplicated, achieving optimal power output requires a highly coordinated muscle action 
involving the synchronous activity of the lower extremities, trunk and upper extremities 
(Secher et al., 2009). This coordination requirement is much less pronounced in many other 
power output tests that activate a smaller percentage of muscle mass, such as the Wingate 
cycling test (Klasnja et al., 2010). A prolonged familiarization or guidance prior to the trials 
may have improved the quality of our power output results and help to reduce potential 
practice effects. 
Challenges arose when attempting to define the term ‘affective state.’ Using Russel’s 
(1980) circumplex model of affect as a point of origin, we set out the self-reported Feeling 
Scale and Felt Arousal Scale as instruments to cover both bipolar dimensions of the model. 
By gathering results from these two Likert-type scales as suggested by Karageorghis (2016a), 
the model may then indicate one’s true state of affect. However, Karageorghis’ own latest 
theoretical model (2016b) places arousal as a separate consequence from the broader term 
positive affect; implying that they may be viewed as separate entities. Much of the current 
literature reviewed in this thesis refers to one’s affective state as their ‘mood’ or current 
emotional state, referring strongly to the single ‘pleasant/unpleasant’ axis of the circumplex 
model. Keeping in line with Karageorghis’ latest theoretical model (2016b) and comparable 
literature, we therefor chose to refer to affective state in the same way throughout this thesis. 
As previously mentioned, arousal is a combination of both physiological and 
psychological activation in an individual (Weinberg & Gould, 2014). The instrument used in 
gathering data for arousal was a self-reporting Likert-type scale, used as a measure of 
psychological, or ‘felt’ arousal. One may therefor question the absence of an instrument to 
objectively measure physiological markers associated with increase arousal such as increased 
heart rate (Weinberg & Gould, 2014). However, previous studies that have measured heart 
rate prior to observing increases in anaerobic power output suggest that the effects of 
listening to pre-task music does not significantly increase heart rate (Jarraya et al., 2012; 
Loizou & Karageorghis, 2015). It could therefore be argued that measuring heart rate may 




the high number of participants rotating between trials and possible challenges that may have 
arisen with hygiene or data handling, we deemed the Felt Arousal Scale as a suitable and 
valid instrument for measuring arousal. 
 
5.0 Future Directions 
While reviewing current literature, we noticed that comparable studies that measured 
RPE while investigating the effects of pre-task music on anaerobic performance saw 
increases in power output, while RPE remained unchanged (Chtourou et al., 2012; Jarraya et 
al., 2012). We also uncovered these same findings by observing a significant increase in 
mean power output following exposure to fast music when compared to slow music despite 
the absence of any significant change or increase in RPE. These findings would suggest that 
pre-task music may offer increases in anaerobic performance without an athlete necessarily 
perceiving any extra exertion; a potentially valuable effect that should be investigated 
through future research. 
Another mentionable fact is the near total lack of research on the effects of pre-task 
music on aerobic tasks, with only one study found involving 5km cycling time trials 
(Bigliassi et al., 2012). Bigliassi et al. (2012) uncovered no significant effect between the pre-
task music condition and control. This was possibly due the hypothesized acuteness of any 
effect pre-task music may have, rendering it insignificant for tasks lasting over longer 
durations (Terry et al., 2020). However, further investigation should be performed to help 
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Objectives: The aim of this study was to investigate the effect of pre-task, high and low tempo 
music on arousal, affect, perceived exertion and anaerobic rowing performance. 
Design: Forty young recruits (male = 23, female = 17) from the Royal Norwegian Airforce 
each participated in three trials where they were all exposed to no music, slow-tempo, and 
fast-tempo music conditions in a randomized fashion. 
Method: Following music exposure, subjects were momentarily asked to report levels of felt 
arousal and affective state before being instructed to perform a 30- sec maximal rowing test 
on an ergometer while power data was recorded. Upon completion of each rowing test, 
subjects were then asked to report their rating of perceived exertion. 
Results: Results indicate that fast-tempo music may improve an athlete’s affective state, and 
both fast and slow-tempo music may increase felt arousal when compared to no music. Fast-
tempo music led to a significantly higher mean power output than slow-tempo music. No 
significant differences were found for peak watt output or ratings of perceived exertion when 
comparing all conditions. 
Conclusion: These findings suggest that exposure to pre-task music may offer positive 
psychological benefits prior to commencing physical activity or sport. Results also suggest 
that fast-tempo music may have an ergogenic effect on anaerobic performance. 
Keywords: fast music; slow music; warm up; power output; exercise 
Highlights 
 Subjects all perform three 30-sec maximal bouts on a rowing ergometer, randomly 
rotating between a fast music, slow music and no music condition 
 Both slow and fast music significantly increased self-reported arousal and positive 
affect 
 Fast music led to a significantly higher mean power output compared to slow music 
 Neither fast or slow music influenced peak power output or perceived exertion 
 





The use of music within sport has seen a substantial increase in recent years, mainly 
due to the rapid development of personal listening devices, mobile phones, and ease at which 
athletes may obtain music. However a plethora of research done over the past two decades 
suggests that it’s value extends far further than that of pure entertainment, steadily producing 
results that indicate music facilitates an array of psychological and psychophysical gains that 
may contribute to improved athletic performance (Terry et al., 2020). The psychological 
benefits of athletes utilizing music may include improved affective states (Bishop et al., 2007) 
and arousal regulation (Loizou & Karageorghis, 2015), while psychophysical effects such as 
reduced perceived exertion in low to moderate intensities (Patania et al., 2020) have also been 
uncovered.  
To better direct future research and gain a more in-depth understanding of the benefits 
music may give athletes, researchers have laid focus on discovering and defining the various 
factors and mechanisms that may influence an athlete’s response to music. Following two 
decades of development, Karageorghis and colleagues (2016b) released a theoretical model 
that details an array of proven antecedents, moderators and eventual consequences that may 
play a role in influencing potential benefits an athlete may gain from music exposure. This 
latest model portrays musical factors such as tempo, rhythm and lyrical content as the 
antecedents, while the moderators are a combination of personal and situational factors; all of 
which may potentially influence the possibility of a consequential ergogenic effect 
(Karageorghis, 2016b). 
Although empirical evidence has helped researchers understand the underlying 
mechanisms and develop theoretical frameworks, most published articles have focused on the 




training or recreational bouts, their transferability to the competitive stage is limited due to the 
banning of personal listening devices by most governing bodies of sport (e.g., United States 
Track & Field Association, International Olympic Committee). A common strategy among 
athletes however, is to listen to music prior to actual competition (Bishop et al., 2014), though 
the reasons for its use can vary (Terry & Karageorghis, 2006). A study involving 252 elite 
athletes by Laukka and Quick (2013) investigated the athlete’s motives behind listening to 
pre-event music, and how they felt it enhanced their performance. The majority of athletes felt 
that listening to pre-event music increased their level of activation, increased endurance, 
increased performance, and increased motivation (Laukka & Quick, 2013). These results 
reflect those found in a similar investigation involving elite rugby players (Aslett et al., 2017), 
highlighting the importance of sufficient future research that can help quantify these reported 
improvements in athletic performance. 
Despite the rising popularity of pre-task music exposure, the overall ergogenic effect 
of pre-task music on sporting performance is still unclear, due to large methodical variations 
and limitations within existing research. One major limitation in pre-task music research has 
been the absence of a guiding rationale for the music selection process. While the majority of 
experiments have followed the 120-140 BPM tempo recommendations by Karageorghis 
(1997) in an attempt to elicit arousal, the type of music varies considerably from classical 
ballads (Yamamoto et al., 2003) to completely self-selected music (Fox et al., 2019). 
Karageorghis and Priest (2012) suggest that the motivational qualities of music in its selection 
process is crucial and may largely influence its effect on arousal, perception of effort and 
mood, yet many investigations have seemingly overlooked their importance while focusing 
solely on singular elements such as tempo. Sample sizes in previous experiments have also 
been relatively low, ranging from 6 subjects (Yamamoto et al., 2003) to 15 (Loizou & 




task music may have on psychological performance factors such as affect or arousal, with 
only one study to our knowledge (Loizou & Karageorghis, 2015) including these as a self-
reported measurement in their methodology. 
Despite these variations and limitations, most studies suggest that pre-task music may 
have more of an acute ergogenic effect on short, predominately anaerobic bouts such as the 
Wingate cycling test, rather than long-duration tasks (Karageorghis & Priest, 2012; Smirmaul, 
2017). In sports that require short term bursts of muscular or anaerobic power, pre-event 
activation and arousal is believed, at least by the athletes themselves, to be a crucial 
requirement for achieving maximum performance (Laukka & Quick, 2013). Researchers have 
therefor focused primarily on investigating the effect pre-task music tempo has on high 
intensity athletic performance, hypothesizing that higher tempo music (120-140 BPM) will 
increase arousal, thus increase anaerobic power output. Smirmaul (2017) analyzed 6 studies in 
his review that had investigated the effect of high tempo, pre-task music on anaerobic power; 
all of which utilized the Wingate test. Of these, 4 observed significant increases in peak 
power, while 3 observed increases in mean power. (Smirmaul, 2017). Although these results 
suggest that high-tempo pre-task music may likely give an ergogenic effect before performing 
the Wingate test, only 1 of the reviewed studies took into account the effect music had on 
their affective states or self-perceived arousal levels going into the task (Smirmaul, 2017); 
two important supplementary factors that may influence an athlete’s performance in an event 
situation versus lab situation.  
Due to considerable variations in personal and situational factors, athletes 
participating in high-intensity events may choose to implement slow-tempo styles of music, 
rather than fast, in an attempt to achieve focus and control excitement (Laukka & Quick, 
2013). To our knowledge, there have been no studies related to pre-task music that have 




investigation. One study does however compare slow-tempo with fast-tempo, and observed 
no difference in power output among participants (Yamamoto et al., 2003). However, taking 
into account factors such as music selection (Slow – Chopin, Fast – Rocky/Top Gun theme) 
and a small sample size of six participants, the transferability of its results to event situations 
is somewhat limited. 
There appears to be an apparent lack of research on the effects that pre-task music 
may have on anaerobic performance, while also accounting for essential event-specific 
performance factors such as affect and self-perceived arousal. Considering this, along with the 
limited knowledge of the role tempo may have on pre-task exposure, the purpose of this study 
is to investigate the influence of pre-task, high and low tempo music on arousal, affect, 
perceived exertion and anaerobic rowing performance. Based upon the abovementioned 
theoretical propositions by Karageorghis (2016b), the current study aims to test the following 
hypotheses: 
1) Fast-tempo music will lead to higher self-reported arousal, higher mood ratings 
following exposure, and higher peak watt and mean watt produced during a 30-s 
maximal effort on a rowing ergometer compared to slow-tempo music. 








 A sample of 40 military employees (male = 23, female = 17) aged from 18 to 22 years 
(M = 20 years, SD 0.9) from the Royal Norwegian Airforce Training Centre in Kristiansand, 
Norway participated in the study. Informed consent was obtained from all participants. 
Inclusion criteria for participation were that participants were free from illness or injury, 
considered themselves to be in good physical condition, and had no prior experience in 
competitive rowing. 
 All participants were informed that participation was voluntary, anonymous, and that 
they could withdraw from the study at any time. Participants were blind to the hypothesis of 
the study. The study was approved by the Norwegian Centre for Research Data and Ethics 
Committee for the Faculty of Health and Sports Science at the University of Agder, Norway. 
2.2. Instruments 
 Work output was measured in watts (W) using three Concept II model D rowing 
ergometers, with all stroke and power data processed via PM5 monitors utilizing the ErgData 
application (Concept II, Morrisville, VT, USA). Drag factor was set at 125 for all tests to 
produce stable, consistent results (Metikos et al., 2015). All tests were performed at an 
ambient temperature of between 20 and 22 degrees. All three rowing ergometers were isolated 
by partitioning and facing towards the wall. Arousal was measured by presenting participants 
with the Felt Arousal Scale (Svebak & Murgatroyd, 1985). Participants then indicate their 
level of self-perceived arousal on a scale from 1 (low arousal) to 6 (high arousal). Affective 
state was measured by presenting participants with the Feeling Scale (Hardy & Rejeski, 
1989). The Feeling Scale is a number scale from -5 to +5 (-5 very bad, 0 neutral, and +5 very 




Ratings of perceived exertion (RPE) was measured by presenting the participants with the 
Borg Rating of Perceived Exertion Scale (Borg, 1982) and asking them to indicate their level 
of perceived exertion from a scale of 6 (no exertion) to 20 (maximal exertion).  
2.4. Design and Experimental Procedure 
 The participants met up at a purposely fitted room on-base at the Royal Norwegian 
Airforce Training Centre. They were gathered in a neighboring room where information 
regarding the testing protocol was presented. Participants completed a questionnaire 
containing demographic information, training frequency and questions related to their 
commitment to the experiment. They were also informed about the scales that would be 
presented both after music exposure and after the rowing effort, to ensure accurate 
information was given during the protocol. They were then informed that the protocol 
involved three maximal efforts on a rowing ergometer, with 30-minutes recovery time 
between bouts. They were not informed how long the effort would last, though instructors 
emphasized the importance of maximal effort throughout the entire bout.  
 Trials were performed with three participants at a time on separate, partitioned rowers. 
Participants were instructed to seat themselves into the ergometers, adjust the footrests, and to 
not touch the handles until further instruction. Ergometer monitors were covered to ensure 
minimal distraction and blindness to elapsed time. Before each trial, the participants 
completed a 5–10-min warm-up. The order of conditions each participant was exposed to was 
randomized for all trials. Participants were then each given a headset and instructed to listen 
while seated until further instruction. After 4 minutes exposure to either fast, slow or no 
music, the participants were then immediately instructed to rate their level of perceived 
arousal on the Felt Arousal Scale (Karageorghis, 2016a) and current mood on the Feeling 
Scale (Hardy & Rejeski, 1989). Upon completion, a 3-second countdown occurred before 




ordered to stop rowing. They were then immediately asked to rate their level of perceived 
exertion on the Borg Scale of Perceived Exertion (Borg, 1982). 
2.5. Music 
 The music used was based on a single electronic track with a techno-orientation, 
composed specifically for the project by Martin Brudevoll, under the supervision of PhD 
research fellow Andreas Waaler Røshol from the Department of Popular Music at the 
University of Agder. The artists were advised of the approximate age/sub-culture of the trial 
participants, along with its intended use. The final composition was chosen for its suitability 
to be rendered to both 110 and 140 BPM without compromising the quality of listening 
experience. This meant that precisely the same musical elements were contained in both 
tracks, only they were played at substantially different tempos. Participants in all conditions 
used Bose Noise Cancelling Headphones 700 at equal moderate volumes. 
2.6. Statistical Analysis 
 The statistical analyses were performed using IBM SPSS v. 25 (SPSS Inc., Chicago, 
IL, USA), and Jamovi v. 1.6 (jamovi.org). All data was considered normally distributed 
following an investigation of skewness and kurtosis on a Q-Q-plot. Repeated measures 
ANOVAs were used for power output results, as well as the self-reported results for feeling, 
arousal and perceived exertion. If there was a significant main effect, then T-tests with 
Bonferroni adjustment were used for post hoc analysis. The significance level was set at p < 
0.05 for all analyses. Partial eta-squared (ηp2) was used to measure effect size (eg. small – 





Work Output Variables 
Absolute power was measured in Watts (W). Table 1 shows the difference in power 
output during 30-sec maximal rowing after being exposed to either no music, slow music, or 
fast music. Repeated-measures ANOVA was performed for peak power and mean power 
results. In peak power, the results showed no statistically significant within-person change 
across the three conditions (F(df) = 0.239(2), p = .788). In mean power output, the results 
revealed a statistically significant within-person change across the three conditions (F(df) = 
3.95(2), p = .023, ηp2 = 0.092). Bonferroni-corrected post hoc analyses revealed a significant 
difference between the slow music and fast music conditions (t(df) = -3.319(39), p = .006). 
Table 1. Work Output Variables 
Variable No Music Slow Music Fast Music 
Peak power (W) 349 (131) 346 (127) 345 (122) 
Mean power (W) 285 (107) 279 (102)a 294 (101)a 
Note. Data presented as mean (SD). W = Watts. 
a = Equal letter indicates statistically significant difference (p < 0.05). 
 
Feeling 
 Figure 1 displays all results gathered using the Feeling Scale. A repeated measures 
ANOVA analysis revealed a statistically significant within-person change across the three 
conditions (F(df) = 7.01(2), p = .002, ηp2 = 0.152). Bonferroni-corrected post hoc analysis 
revealed a significant difference between the no music and fast music conditions (t(df) = 





Fig. 1. Means and standard deviations for self-reported mood using the Feeling Scale. -5 = 
“very bad”, +5 = “very good”. * Statistically significant difference between fast and no music 
(pbonferroni = .005) 
 
Arousal 
 Figure 2 displays all results gathered using the Felt Arousal Scale. A repeated 
measures ANOVA analysis revealed a statistically significant within-person change across the 
three conditions (F(df) = 47.6(2), p < .001, ηp2 = 0.549) (Fig. 2). Bonferroni-corrected post 
hoc analysis revealed a significant difference between the no music and slow music 
conditions (t(df) = 6.45(39), p < .001). A significant difference was also revealed between the 






 Fig. 2. Means and standard deviations for self-reported arousal using the Felt Arousal Scale. 
1 = low arousal, 6 = high arousal. a-b = equal letter indicates statistically significant 
difference (pbonferroni < .001) 
 
Ratings of Perceived Exertion 
 Figure 3 displays all results gathered using the RPE scale. A repeated measures 
ANOVA analysis revealed no significant within-person change across the three conditions 








Fig. 3. Means and standard deviations for rate of perceived exertion using Borg Scale of 
Perceived Exertion.  6 = no effort, 20 = maximal exertion. No statistically significant 










 The primary purpose of this study was to determine the effects of listening to pre-task 
music on physiological performance and psychological factors during a 30-s maximal 
intensity bout of rowing. Furthermore, we set out to determine what effect music tempo may 
have on results. Findings revealed that listening to fast music led to significant improvements 
in mood when compared to slow music and no music. Furthermore, listening to both slow and 
fast music rather than sitting in silence led to increased self-reported arousal. RPE, peak watt 
and mean watt values were similar between the music and no music conditions. However, 
when comparing the slow music and fast music conditions, exposure to fast music led to a 
significantly higher mean watt output during the 30-s trial than slow music. 
Although we utilized rowing ergometers, we deem our testing protocol consisting of a 
maximal 30-s bout as highly comparable with three recent studies utilizing the Wingate 
anaerobic cycling test (Chtourou et al., 2012; Eliakim et al., 2007; Jarraya et al., 2012). 
Contrary to our findings, these studies observed significantly higher peak power values after 
listening to fast music (p<0.05) compared to a no music condition. Only one previous study 
with a comparable anaerobic protocol mirrored our results (Fox et al., 2019). However one 
particular similarity between our study and that of Fox et al. (2019) when compared to those 
with significant increases in peak power, is that Fox and colleagues (2019) also used 
recreationally active participants rather than elite athletes, suggesting that training status, 
particularly anaerobic, may have an influence on power output results. A study investigating 
the effects of pre-task music on sprinters and long-distance runners (Chtourou et al., 2017) 
further supports this notion, by only observing an increase in peak power among sprinters, 




 The vast majority of studies investigating the effects of pre-task music on anaerobic 
performance have made comparisons between a fast music condition and no music control 
(Chtourou et al., 2017; Chtourou et al., 2012; Eliakim et al., 2007; Jarraya et al., 2012; Loizou 
& Karageorghis, 2015). To the author’s knowledge, only two studies involving a slow 
music/fast music comparison exist (Atan, 2013; Yamamoto et al., 2003). Despite this apparent 
lack of previous research, one of our major findings was that fast music led to significantly 
higher mean watt outputs that slow, while both Yamamoto and colleagues (2003) and Atan 
(2013) observed no significant mean power output differences between the two music 
conditions. However, Yamamoto and colleagues (2003) measured plasma epinephrine, 
norepinephrine and dopamine concentrations in their subjects before and after music 
exposure, observing that slow tempo music significantly depressed sympathetic activation, 
while fast tempo music led to increased adrenergic activation. These findings may help to 
explain our results, and our suggestion that slow tempo pre-task music may in fact lead to 
undesired sedative effects in athletes seeking to increase arousal. 
Our observations regarding improved mood and increased self-reported arousal 
following music exposure echo those found in previous studies specific to pre-task music 
(Bishop et al., 2007; Loizou & Karageorghis, 2015), supporting the notion that music can 
enhance pre-task psychological states and affect. As previously mentioned, both mood and 
arousal are deemed by athletes as two of the most essential pre-event psychological factors for 
athletic performance (Laukka & Quick, 2013). 
No significant differences were observed in rate of perceived exertion between all 
conditions. These findings coincide with the results of previous pre-task music experiments 
that have utilized a similar exercise protocol (Chtourou et al., 2012; Fox et al., 2019; Jarraya 
et al., 2012), suggesting that RPE is not significantly affected by pre-task music exposure 




(2012) and Jarraya et al. (2012) observed increases in power output despite the absence of any 
significant change or increase in RPE. Although this finding has not yet been previously 
discussed, it may lay ground for future investigations.  
4.1. Strengths and Limitations 
One should take into consideration the complexity that is involved with rowing when 
involving participants who may be unfamiliar with correct technique (Metikos et al., 2015). 
Although basic rowing technique may appear to be uncomplicated, achieving optimal power 
output requires a highly coordinated muscle action involving the synchronous activity of the 
lower extremities, trunk and upper extremities (Secher et al., 2009). This coordination 
requirement is much less pronounced in many other power output tests that activate a smaller 
percentage of muscle mass, such as the Wingate cycling test (Klasnja et al., 2010). A 
prolonged familiarization or guidance prior to the trials may have improved the quality of our 
power output results and help to reduce potential practice effects. 
Our choice of music was carefully considered. Although music tempo was our 
independent variable for the experiment, there were other various confounding factors to 
consider. The moderating factors such as personal and situational factors were of particular 
importance, as they may greatly influence the subject’s response to being exposed to the 
music (Karageorghis, 2016b), thus affect our final results. In addition, one may question the 
external validity of pre-selecting music to incite arousal as sporting participants would 
typically choose their own playlist (Laukka & Quick, 2013). Moderating factors such as 
familiarity, personal associations or musical preferences may vary considerably between 
participants, and as such may have influenced our trial results to some degree. Literature 
somewhat supports this notion, as self-selected music has been seen to have a greater effect 
on increasing arousal levels than pre-selected music (Hutchinson et al., 2018; Karageorghis, 




numerous reasons we opted for a custom-made track. First, our independent factor was music 
tempo; a musical element we were able to control with 100% precision across all trials. 
Secondly, allowing our large subject group to self-select their music would have been largely 
impractical and difficult to control the independent variable.  Thirdly, all participants were to 
be blind to the independent variable before testing, making self-selection difficult without 
revealing excessive information.  
4.2. Conclusion 
 In summary, this study further contributes to the line of research investigating the 
effects of pre-task music in sporting performance, particularly anaerobic performance. It 
builds on previous findings by analyzing the effects of both slow and fast music tempos, 
together with combining a wide range of performance factors in both anaerobic work output, 
and self-reported measures of affect and arousal and RPE. Results indicate that fast-tempo 
music may improve an athlete’s affective state, and both fast and slow-tempo music may 
increase felt arousal. Furthermore, fast-tempo music may lead to a significantly higher mean 
power output than slow-tempo music. 
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Vil du delta i forskningsprosjektet 
 ”Music In Sport”? 
 
 
Dette er et spørsmål til deg om å delta i et forskningsprosjekt hvor formålet er å utforske 
effekten musikk har på idrettsprestasjon. I dette skrivet gir vi deg informasjon om målene for 
prosjektet og hva deltakelse vil innebære for deg. 
 
Formål 
Hensikten med dette prosjektet er å utforske effektene som musikkeksponering kan ha på 
idrettslige prestasjoner. I tillegg vil vi prøve å identifisere hva det er i musikken som gir 
denne effekten. 
Dette eksperiment er vil bli en del av en masteroppgave. 
 
Hvem er ansvarlig for forskningsprosjektet? 
Christopher G. Pusey, masterstudent ved Universitetet i Agder er ansvarlig for prosjektet. 
 
Hvorfor får du spørsmål om å delta? 
 
Vi har behov for et utvalg med deltakere som er unge, friske, skadefrie og relativt godt trente. 
Derfor ønsker vi inkludere deg som deltaker i dette studie. 
 
Hva innebærer det for deg å delta? 
 
 Hvis du velger å delta i prosjektet, innebærer det at vi først samler noe 
bakgrunnsinformasjon om deg. Dette vil inkludere alder, kjønn, selvrapportert høyde 
og vekt, treningsstatus og skadehistorikk. Dette blir registert elektronisk. 
 Selve eksperimentet vil omfatte 3 runder med følgende: 3,5 minutters lydeksponering 
i hvile, hvoretter du blir bedt om å ro på et ergometer med maksimal intensitet i 30 
sekunder. 
 Det vil være minst 20 minutters hviletid mellom rundene, da du vil bli stilt spørsmål 
om opplevd intensitet, opplevd utmattelse og hvordan du opplevde lydeksponeringen. 
Det hele gir en samlet deltakelsestid på 1,5 time. 
 
 
Det er frivillig å delta 
Det er frivillig å delta i prosjektet. Hvis du velger å delta, kan du når som helst trekke 
samtykket tilbake uten å oppgi noen grunn. Alle opplysninger om deg vil da bli slettet. Det vil 




Ditt personvern – hvordan vi oppbevarer og bruker dine opplysninger  
Vi vil bare bruke opplysningene om deg til formålene vi har fortalt om i dette skrivet. Vi 
behandler opplysningene konfidensielt og i samsvar med personvernregelverket. 
 De vil kun være prosjektgruppe som består av Christopher Pusey (student), og Tommy 
Haugen (veileder) som vil ha tilgang på dine opplysninger ved UiA 




 Navnet og kontaktopplysningene dine vil jeg erstatte med en kode som lagres på egen 
navneliste adskilt fra øvrige data, som vil bli låst inne i en safe på kontoret til 
prosjektveilederen (Tommy Haugen) 
 




Hva skjer med opplysningene dine når vi avslutter forskningsprosjektet? 
Prosjektet skal etter planen avsluttes 01.12.2020. Datamaterialet vil da anonymiseres. 
 
Dine rettigheter 
Så lenge du kan identifiseres i datamaterialet, har du rett til: 
- innsyn i hvilke personopplysninger som er registrert om deg, 
- å få rettet personopplysninger om deg,  
- få slettet personopplysninger om deg, 
- få utlevert en kopi av dine personopplysninger (dataportabilitet), og 
- å sende klage til personvernombudet eller Datatilsynet om behandlingen av dine 
personopplysninger. 
 
Hva gir oss rett til å behandle personopplysninger om deg? 
Vi behandler opplysninger om deg basert på ditt samtykke. 
 
På oppdrag fra Universitetet i Agder har NSD – Norsk senter for forskningsdata AS vurdert at 
behandlingen av personopplysninger i dette prosjektet er i samsvar med 
personvernregelverket.  
 
Hvor kan jeg finne ut mer? 
Hvis du har spørsmål til studien, eller ønsker å benytte deg av dine rettigheter, ta kontakt 
med: 
 Universitetet i Agder ved Christopher G. Pusey (Epost: christopher.g.pusey@uia.no 
Mobil: 48355834) eller Tommy Haugen (Epost: tommy.haugen@uia.no). 
 Vårt personvernombud: Ina Danielsen (Epost: ina.danielsen@uia.no).  
 NSD – Norsk senter for forskningsdata AS, på epost (personverntjenester@nsd.no) 
eller telefon: 55 58 21 17. 
 
 





Christopher G. Pusey 






Jeg har mottatt og forstått informasjon om prosjektet Music in Sport, og har fått anledning til 
å stille spørsmål. Jeg samtykker til:  
 å delta i prosjektet/eksperimentet ‘Music in Sport’  
Jeg samtykker til at mine opplysninger behandles frem til prosjektet er avsluttet. 
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Kjønn:  Mann   Kvinne 
Alder:________ år og _________ måneder 
Høyde(cm):_________ Vekt(kg)_________ 
Driver du med aktiv idrett?         Ja   Nei  Hvis ja, hvilken idrett:________________________ 
Hvor lenge har du drevet med den idretten du nå holder på med (antall år) ____________________ 
Hvor ofte trener du i en vanlig uke? (Antall treningsøkter) __________ 
Hvor lenge varer vanligvis en treningsøkt:_______ timer og  ________ minutter 
Hvordan vil du beskrive din fysiske form? 
     
Meget god God Middels Dårlig Meget dårlig 
 
 
Hvordan vil du beskrive ditt eget fysiske aktivitetsnivå? 
     
Meget aktiv Aktiv Middels aktiv Litt passiv Meget passiv 
 
Hvor seriøst tar du din deltakelse i prosjektet 
1  2  3  4  5 




Hvor mye innsats vil du legge ned i øktene 
1  2  3  4  5 






Mennesker kan oppleve et høyt nivå av aktivering/spenning av flere grunner – 
for eksempel som glede, opphisselse, angst eller sinne. Man kan også oppleve 
lave nivå av flere grunner - for eksempel avslapning, kjedsomhet eller ro. 

























Vennligst vurder din oppfatning av anstrengelse, dvs. hvor tung og anstrengende sykkeltesten 
føles for deg. Din erfaring er av stor betydning i tillegg til fysiologiske tiltak vi bruker. 
Oppfatningen av anstrengelse avhenger hovedsakelig av belastningen og trettheten i musklene 
og følelsen av kortpustethet eller smerter i brystet. 
Se på denne vurderingsskalaen: vi vil at du skal bruke denne skalaen fra 6 til 20, der 6 betyr 
«ingen anstrengelse i det hele tatt» og 20 betyr «maksimal anstrengelse». 
Merk om det tallet som best gjenspeiler opplevelsene dine. 
 
6  INGEN ANSTRENGELSE  
7  EKSTREMT LETT 
8  
9  VELDIG LETT 
10  
11  LETT 
12  
13  GANSKE TUNGT  
14  
15  TUNGT 
16  
17  VELDIG TUNGT 
18  
19  EKSTREMT TUNGT  





Vennligst oppgi hvordan du følte deg under økten. dvs. hvor mye glede eller ubehag du 
opplevde. 
Mange mennesker opplever endringer i humøret som en respons av trening. Denne skala vil gi 
oss muligheten for å forstå hvordan du har opplevd økten fra et psykologisk perspektiv.  
Merk om det tallet som best gjenspeiler dine følelser under økten. 
 
 




+1 GANSKE BRA 
0 NEUTRAL 




-5 VELDIG DÅRLIG 
 
